Comparison of survival and embryonic development in human oocytes cryopreserved by slow-freezing and vitrification.
To compare the survival, fertilization, early embryonic development, and meiotic spindle assembly and chromosome alignment in frozen-thawed human oocytes after slow-freezing and vitrification. A randomized study. A university-affiliated assisted reproductive center. Donated extra eggs from women undergoing assisted reproduction treatment. A total of 605 mature oocytes were divided into a slow-freezing group and a vitrification group for cryopreservation. After frozen-thawing, the oocyte survival rate, spindle assembly, and chromosome alignment were compared. The surviving oocytes were inseminated by intracytoplasmic sperm injection, and the rate of fertilization and embryo development were also compared in two groups. The oocyte survival rate was statistically significantly lower in the slow-freezing group (75 out of 123, 61.0%) than the vitrification group (268 out of 292, 91.8%). The fertilization rate was the same for both groups, but the cleavage rate of zygotes was statistically significantly different between two groups: (slow-freezing, 25/46 (54.4%) versus vitrification, 142 out of 182 (78.0%). There was a considerable difference in the percentage of high-quality embryos between slow-freezing and vitrification groups: 6 out of 25 (24.0%) versus 60 out of 142 (42.3%), respectively. The percentage of blastocyst development was statistically significantly higher in the vitrification group (47 out of 60, 33.1%) than in the slow-freezing group (3 out of 25, 12.0%). There was a much higher percentage of oocyte abnormalities in terms of spindle assembly and chromosome alignment in the slow-freezing group (25 out of 64, 39.1%) compared with the vitrification group (11 out of 62, 17.7%). Vitrification is superior to the slow-freezing method, leading to improved oocyte survival rate, fertilization, and embryonic development in vitro. These results may be related to vitrified human oocytes incurring less damage to spindle integrity and chromosome alignment.